During the past 30 years, the number of medical malpractice claims and the amount of monetary damages awarded to plaintiffs have increased steadily. [1] [2] [3] In high-risk specialties of medicine, such as surgical specialties, obstetrics, perinatology, and neonatology, the risk of malpractice is thought to be greatest because of the increased likelihood of imperfect outcomes. 4, 5 In neonatology, the risk of malpractice claims may be especially high due to technological advances that facilitate the survival of smaller and sicker infants, along with both parental and societal expectations for an ultimately healthy outcome.
The costs of medical malpractice are considerable. Monetary costs include rising malpractice premiums, as well as the professional time, testing, and extended patient stays associated with the practice of defensive medicine. 3, 6, 7 Noneconomic costs are also significant. When faced with malpractice litigation, health professionals often experience anger and feelings of helplessness. 3, 8 This experience may also lead to subsequent job dissatisfaction, and even career changes. As a result, society also pays a price in that professionals' fears of litigation may result in reduced entry into high-risk medical specialties or early departure from these specialties. 3, 9 The literature describing pediatric medical malpractice is limited. Only a few previous studies have examined liability associated with pediatric populations. 2, 3, 10, 11 In particular, there has been no systematic review of medical malpractice in one of the most high-risk sites of pediatric medicine, that of the neonatal intensive care unit (NICU). The purpose of this study was to describe one NICU's experience with malpractice claims over a 20-year period. Specific objectives were: (1) to identify the incidence of NICU-related malpractice claims, (2) to describe the types of incidents referenced in NICU malpractice claims, and (3) to identify common characteristics of the infants and families who initiated legal action.
METHODS
This study retrospectively examined all malpractice claims that involved infants who were cared for in the level III NICU at Lutheran General Children's Hospital from 1972 through 1992. Lutheran General Children's Hospital is a tertiary care hospital with freestanding pediatric residency and fellowship programs. It has a large pediatric referral base that is supported by an array of Ͼ40 medical and surgical pediatric subspecialists. The Hospital offers a wide spectrum of pediatric services, including extracorporeal membrane oxygenation and open heart surgery for infants and children with complex con-genital heart disease. Pediatric outpatient services include primary care and a variety of subspecialty and multidisciplinary clinics.
The NICU at Lutheran General Children's Hospital is currently a 46-bed unit, but has changed in size and complexity over the study period (see Table 1 ). At present, the NICU is staffed by six attending neonatologists, six neonatal-perinatal medicine fellows, and pediatric residents. The NICU nursing staff includes a neonatal clinical nurse specialist, nursing care managers, and primary nursing to enhance the individualized care of infants and their families. Throughout the course of the study, the unit leadership promoted and developed a liberal family visitation policy. During the second year of the study, the unit developed a parent support group, which has worked alongside nursing and social services to provide support to families of many patients. 12 The hospital's institutional review board approved the study. The Director of Risk Management identified 31 cases. A standardized data retrieval form was developed by the research team to evaluate all medical and legal records. This form consisted of four sections, including: (1) family demographics; (2) labor/delivery data; (3) infant characteristics, diagnoses, and outcome; and (4) legal information. C. S. reviewed all medical records. The Director of Risk Management reviewed all legal records. Using parent depositions, two of the authors (D. B. A. and C. S.) categorized malpractice claims based on the family's reason for legal action, with a level of 100% inter-rater reliability.
Descriptive statistics were calculated on all items. Data are reported as percentages, means Ϯ SD, or medians, as appropriate.
-squared analyses were used to evaluate associations between categorical variables, using a significance level of p Ͻ 0.05. For comparisons between the study sample and the NICU population, data for the entire study period were not readily available. For purposes of comparison, accessible computerized data from the years 1989 through 1992 were used to represent the general NICU population.
RESULTS

Incidence of Legal Action
A total of 31 cases were identified by the Director of Risk Management from 9367 total NICU admissions during that same time period. The resulting overall incidence of legal action involving NICU infants (1972 to 1992) was 3.3/1000 admissions (0.33%). The incidence of legal action changed with concomitant growth of the NICU, although this difference was not statistically significant ( p ϭ 0.14; see Table 1 ). Between 1972 and 1974, the NICU consisted of seven beds, covered by one neonatologist and one resident. The incidence of legal action during this first time period was 1.9/1000 admissions (0.19%). In 1975, the NICU grew to 16 beds, and over the next 4 years, the staff expanded to two neonatologists, two residents, and two fellows. The incidence of legal action during this second time period was 1.3/1000 admissions (0.13%). Between 1980 and 1992, the NICU more than doubled in size to 36 beds, covered by five neonatologists, three to five residents, and three to five fellows. During this third time period, the incidence of legal action increased threefold to 3.9/1000 admissions (0.39%).
Infant Characteristics
The infants involved in malpractice claims represented similar numbers of males (55%) and females (45%). Sixty-three percent of the infants were born at our institution; 37% were outborn. Their gestational age ranged from 28 to 43 weeks (mean 36.9 Ϯ 4.8), and the majority of infants were singletons (84%). The study population consisted of 19 (61.3%) full-term and 12 (38.7%) preterm infants (see Table 2 ). Compared with the general population of neonates in our NICU in 1993, full-term infants were over-represented in the sample of infants who were involved in legal action (-squared, p ϭ 0.003).
Like most NICU infants, those infants involved in malpractice claims had multiple diagnoses. The most frequent diagnoses associated with morbidity are presented in Table 3 . Neurologic disorders were most common, with seizure disorders documented in 55% of the cases. Sixty-five percent of the cases involved one or more diagnoses with potential for impaired mental functioning and permanent disability (see bolded diagnoses, Table 3 ). The proportion of infants with these diagnoses in the study sample was greater than that in the general NICU population (1989 to 1992), and associations between diagnosis and sample were statistically significant (see Table 3 ).
Infant Outcome
A total of 25 of the infants involved in malpractice claims (80.6%) survived and were discharged from the NICU. Six of the infants (19.4%) expired within the NICU. The length of NICU stay ranged from 3 to 232 days (median 22 days).
Family Characteristics
Most of the families were white (90%), privately insured (97%), and English-speaking (94%). The proportion of families who were white and privately insured was higher in the study sample than in the general NICU population, and these associations were statistically significant (see Table 4 ). A total of 30 families (97%) consisted of two parents whose marriage was intact at the time of their infant's NICU stay. Maternal age ranged from 19 to 36 years (mean 28.2 Ϯ 4.7 years). Parents were employed in a variety of occupations.
Clinician Characteristics
Clinicians who were most commonly named in the legal action were the NICU physicians (attendings and fellows), who were represented in 68% of the cases. Of the five neonatologists who staffed the NICU during the study period, all were named at some point in time. These neonatologists varied in age, gender, ethnicity, and years of experience, and no one physician was over-represented. Less commonly named were obstetricians and perinatologists, who were named in 42% of cases, and surgeons and anesthesiologists, who were named in 16% and 13% of cases, respectively. Clinicians who were least named in malpractice claims were pediatric subspecialty consultants and NICU nurses (6% and 10%, respectively). Fifty-eight percent of the cases involved at least one resident or fellow, and only 10% of the cases named residents or fellows without naming an attending physician.
Claim Characteristics
In the majority of cases (48%), the reason for legal action was categorized as parental perceptions of treatment error or delay. In 16% of the cases, parent depositions cited a missed or delayed diagnosis. The rest of the cases were categorized as either equipment malfunction or misuse (6%) or general improper care (30%).
The resolution of the 31 cases has been varied. Seven cases were dismissed. A total of 19 cases were settled out of court with payments to families ranging between $40,000 and $8,500,000 (median $300,000). Four cases went to trial, all of which resulted in payment to families ranging between $1,250,000 and $4,080,000 (median $4,000,000).
DISCUSSION
For a variety of reasons, it is logical to believe that the risk of malpractice is higher in neonatology than in other areas of medicine. The patients are young, very fragile, and often extremely small. If they survive their neonatal course, they may be left with residual compromise that may result in a long life of chronic disease, pain, or disability. Parents of NICU infants are also very vulnerable, and may experience tremendous emotional and economic strain throughout the NICU course and thereafter. When these parents are faced with the added burden of a young child destined for a life of hardship and economic strain, there is often anger and the mind-set to seek compensation from someone. Furthermore, the care of NICU infants is very "high-tech," where complex procedures or equipment may be perceived as unnecessary and pain-producing, or may be fraught with complications. Despite these factors, the rate of NICU malpractice claims in our study appeared relatively low (0.33% or 3.3/1000 admissions). This finding is not unlike that which can be extrapolated from the classic Harvard Medical Practice Studies. Using their findings of a 1.53% rate of claims per negligent event 13 and a rate of negligence in neonatology of 25.8%, 4 one would expect neonatology to have a rate of claims of 0.40%. Another study of malpractice cases in a children's hospital over a 24-year period found that the NICU was not a frequent source for malpractice claims. 11 In this study, only 10% of the cases originated in the neonatal and pediatric critical care areas. Most commonly, cases originated in the inpatient units (36%), operating room (30%), or emergency department (21.5%). Why the NICU would be a low-risk site for malpractice is unclear. It may be related to the often long-standing relationships that develop between parents and clinicians over the course of an infant's care, as well as to the fact that ϳ98% of all adverse events due to negligence do not result in malpractice claims. 13 Generally, the factors and processes associated with medical malpractice claims are not well understood. 14 -16 In one study of claims after perinatal injuries, parents' motives for filing included acquaintance encouragement, perceived cover-up, financial necessity, permanent child disability, unmet informational needs, poor physician-parent communication, and desire for revenge or protection of others. 3 From another perspective, Penchansky and Macnee 14 surveyed attorneys with experience in medical malpractice and found similar sentiments. Injury characteristics perceived to significantly increase patients' willingness to sue included those that were permanent or visible or those that affected the eyes, ears, or mental functioning. The physician-patient relationship was also perceived as pivotal. Situations in which there was a prior relationship or good communication were perceived to significantly decrease the patients' willingness to sue. Hoekelman 17 asserts that parents' willingness to sue "does not have so much to do with whether they received good or bad medical treatment but rather how their physician interacted with them during the course of that treatment and over time." Similarly, poor physician-patient communication was cited as a major issue leading to litigation in 115 cases that were reviewed by neonatologists. 5 Many of these factors, along with instances of actual malpractice and negligence, are likely to play a role in the malpractice claims of NICU patients. Although the incidence of legal action in our study was lower than anticipated, it did increase (although not in a statistically significant manner) over the 20-year period. One might presume that this increase relates to the enhanced survival of smaller infants and accompanying neurodevelopmental disabilities; however, an increase in neurodevelopmental morbidity in extremely low birth weight infants (1977 through 1990) has not been supported. 18 Instead, this increase is likely to be somewhat related to national and international trends of increasing numbers of malpractice claims. 19 In addition, in our setting, the increase in claims occurred coincident with an increase in the NICU size and volume of admissions. These changes in our NICU accorded a larger staff and a more hectic, perhaps more impersonal, environment. Like many high-volume, busy NICUs, ours requires the presence of a large staff of physicians who rotate at monthly intervals. In addition, our NICU is an active site for the education of residents and fellows. The discontinuous attending coverage and the presence of physician trainees may disrupt communication and trust within the physician-parent relationship. When considered in the context of infants who often have imperfect outcomes, a situation is created that may lead to parental suspicion, dissatisfaction, anger, and eventual legal action.
Our study also supported the hypothesis of Penchansky and Macnee that attributes of the injury (characteristics and causality) influence the malpractice process.
14 The severity of the infant's resulting disability, as well as the perception of negligent care, appeared to be contributing factors to a family's decision to initiate legal action. In our study, those injuries that had greater potential to be permanent and to impact the child's mental functioning were more likely to result in legal action. Cases predominantly involved infants who survived (80%) and who had or were at risk for mental impairment (65%). Other studies have also found neurologic injuries to be common in malpractice cases involving neonates. 5, 20 It may be that these diagnoses are over-represented because of the likelihood of significant and/or permanent disability. It may be, however, that these diagnoses are perceived by trial lawyers as having a higher probability of success and larger monetary awards. 13 The role of injury causality in malpractice litigation was also supported by our study. Seventy percent of the cases involved parents who perceived that specific negligent actions (perceived treatment error or delay, missed or delayed diagnosis, or equipment malfunction or misuse) contributed to their child's illness, injury, or disability.
Attributes of the infant and of the family may also affect parents' willingness to initiate a medical malpractice suit. In our sample, although a considerable number of cases involved preterm infants (39%), full-term infants (61%) were over-represented when compared with the general NICU population. This finding reflects the increased expectation of a good outcome when infants are born full-term. Furthermore, the fact that preterm infants were also represented reflects expectations of good outcomes in even very low birth weight preterm infants as a result of significant advances in the care of neonates. Like other studies, our study did not support the notion among clinicians that families on welfare and minorities are more likely to sue. 11, 21, 22 In fact, in our sample, those families who initiated legal action apJournal of Perinatology 2000; 4:244 -248 peared to have more resources than the general NICU population (see Table 4 ).
In addition to instances of actual negligence and the general trend of increasing malpractice cases in this country, it appears from our study that three additional factors may be associated with increased risk of malpractice in the care of neonates, namely: (1) increased unit growth/complexity, (2) parental perceptions of negligence, and (3) infant diagnoses associated with potential for impaired mental functioning and permanent disability. Based on these findings, certain strategies may be useful to limit risks for malpractice in a NICU. As a unit and staff become larger, clinicians need to take measures to enhance continuity and communication so that parents' needs for information and a sense of commitment and caring are achieved. Furthermore, when clinicians convey both caring and commitment and provide timely and honest information about an infant's condition and the rationale for treatment, parents may be less likely to point to provider negligence when their infant's progress is poor or when there is resulting infant disability. Clinicians should be particularly sensitive to these issues in the care of neonates with neurologic conditions and those with potential for impaired mental functioning, because these were over-represented in our sample of families who initiated legal action.
Future research is recommended to further explore the issue of liability in the NICU and other high-risk areas of pediatric care. Future work should replicate this study in NICUs in other parts of the country to describe the incidence of liability in the care of neonatal patients. In addition, future research should examine the incidence of liability in other areas of pediatric care to further delineate those areas that may be at higher risk for malpractice and to further define those patient, clinician, and environmental characteristics associated with a higher risk for malpractice.
